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WDNHPDQ\GLIIHUHQW URXWHV UHIOHFWLQJYDULRXVSURSHUWLHVRI WKHPDQXIDFWXULQJ ILUPDQG LWVEXVLQHVVFRQWH[WV3URGXFWVHUYLFH V\VWHPVGHVLJQ





HFRORJLFDODQGH[SHULHQFHDVSHFWV7KHDFWLYLW\RI WKHZRUNVKRSLV WRGHYHORS LQLWLDOVHUYLFHFRQFHSWV WRGULYHWKRVHNH\YDOXHV7KHGLYHUVH
SRVLWLRQLQJ RI WKRVH VHUYLFH FRQFHSWV RQ WKH VFDOH RI VHUYLFH VXSSRUWLQJ SURGXFW DQG VHUYLFH VXSSRUW FXVWRPHU LV WKHQ GHYHORSHG WR SODQ
VHUYLWL]DWLRQSKDVHV7KHVSHFLILFVHUYLFHFRQFHSWVDUHDERXWFRPSDQ\FXVWRPHUUHODWLRQVKLSEXLOGLQJDVZHOODVFXVWRPL]DWLRQDQGSHUVRQDOL]DWLRQ
LQ WKLVFDVH ,QLWLDO VHUYLFHFRQFHSWVDUHGHWDLOHGZLWKVHUYLFHEOXHSULQW VR WKDWSURWRW\SLQJDQGFXVWRPHUH[SHULHQFHHYDOXDWLRQFDQEHGRQH
%XVLQHVVPRGHOV LQGLIIHUHQW VHUYLWL]DWLRQSKDVHV DUHGHVLJQHG)XUWKHUSURWRW\SLQJDQGFXVWRPHUH[SHULHQFHHYDOXDWLRQKDVEHHQGRQHZLWK









IDVW WUDQVLWLRQV WKHVH GD\V 1HZ SURGXFWRULHQWHG RU
WHFKQRORJLFDO DGYDQWDJHV PD\ QRW KDYH D ORQJ VXVWDLQLQJ
GXUDWLRQDVFRPSHWLQJFRPSDQLHVTXLFNO\FDWFKXSZLWKGXHWR
RSHQQHVV LQ WHFKQRORJLFDO GHYHORSPHQW0RUHRYHU FXVWRPHU
ZDQWV DUH JHWWLQJ PRUH FRPSUHKHQVLYH DGGUHVVLQJ WRWDO





HFRORJLFDO WR H[SHULHQFH YDOXHV 7KXV WKH PDQXIDFWXULQJ
VHUYLWL]DWLRQ LQWHJUDWHG GHOLYHU\ RI VHUYLFH FRPSRQHQWV DV





V EXVLQHVV FRQWH[WV VXFK DV EXVLQHVV
HQYLURQPHQW FRPSDQ\
V FDSDELOLW\ LQ WHUPV RI KXPDQ DQG
RUJDQL]DWLRQDO VWUHQJWKV DQG FXVWRPHU QHHGV FRXOG OHDG WR
EXVLQHVVFRPSHWLWLYHQHVV7KXVWKHPDQXIDFWXULQJVHUYLWL]DWLRQ
LQWRSURGXFWVHUYLFH V\VWHPV UHFHLYHG D ORW RI DWWHQWLRQ WKHVH
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GD\VZKHQ SHRSOH
V H[SHULHQFH YDOXHV IRU ERWK SURYLGHU DQG
UHFHLYHU VLGHV RI VHUYLFHV DUH JHWWLQJ PRUH FULWLFDO $
FRPSUHKHQVLYHSURFHVVRIPDQXIDFWXULQJVHUYLWL]DWLRQKDVEHHQ
GHYLVHGZLWK WKHKLJKHUOHYHO VWUDWHJ\GHVLJQSURFHVVDQG WKH
ORZHUOHYHO SURGXFWVHUYLFH V\VWHP GHVLJQ 3URGXFWVHUYLFH
V\VWHPV GHVLJQ SURFHVV LQFOXGHV YDOXHPRGHOLQJ DQG VHUYLFH
FRQFHSWGHVLJQDVZHOODVVWDNHKROGHUV
H[SHULHQFHHYDOXDWLRQ






PDQXIDFWXULQJ FRPSDQ\ LQ WLJKW FROODERUDWLRQ DPRQJ WKH
FRPSDQ\FRQVXOWDQWVDQGRXUUHVHDUFKWHDP7KLVSDSHUZLOO
EULHIO\ UHYLHZ WKH VSHFLILF SURGXFWVHUYLFH V\VWHPV GHVLJQ
PHWKRGDQGEXVLQHVVPRGHOGHVLJQPHWKRG7KHQWKHVSHFLILF
VHUYLWL]DWLRQ SURFHVV RI WKH IXUQLWXUH FRPSDQ\ LV H[SODLQHG
LQFOXGLQJ WKH EXVLQHVV FRQWH[W GLDJQRVLV SURGXFWVHUYLFH
V\VWHP FRQFHSW GHVLJQ SURWRW\SLQJ DQG FXVWRPHU H[SHULHQFH





DV GHVLJQ VXSSRUW VRIWZDUH WRROV KDV EHHQ GHYHORSHG DW WKH
6HUYLFH'HVLJQ,QVWLWXWHRI6XQJN\XQNZDQ8QLYHUVLW\ZLWKWKH




2.1. Product-Service Systems Design Method 
7KH SURGXFWVHUYLFH V\VWHPV 366 GHVLJQ PHWKRG LV
FRPSRVHGRI WKH IROORZLQJ VWHSVZLWKFRUUHVSRQGLQJ VXSSRUW
WRROV)LUVWWKHOLIHF\FOHVWHSVRIWKHSURGXFWIRUZKLFKVHUYLFH
FRQFHSWV DUH WR EHGHYLVHG DUH V\VWHPDWLFDOO\ DQDO\]HGZLWK
UHOHYDQWVWDNHKROGHUVIRUHDFKVWHS7KHUHTXLUHPHQWVDUHWKHQ
FODVVLILHGLQWRZKDWLVFDOOHGWKHE3 valuesWKDWLVHFRQRPLFDO
HFRORJLFDO DQG H[SHULHQFH YDOXHV IUDPHZRUN >@ 7KHQ WKH
WDUJHW OLIH F\FOH VWHSV DUH FKRVHQ VR WKDW WKH FXUUHQW VHUYLFH
DFWLYLWLHV DURXQG WKH SURGXFW RQ WKRVH OLIH F\FOH VWHSV DUH
PRGHOHG ZLWK D VHUYLFH EOXHSULQW 3DUWLFXODUO\ WKH VHUYLFH
DFWLYLWLHV DUH PRGHOHG XVLQJ WKH context-based activity 
modelingPHWKRGWRKDYHHQULFKHGGHVFULSWLRQRIWKHDFWLYLWLHV
LQDV\VWHPDWLFUHSUHVHQWDWLRQVFKHPH>@7KHVHUYLFHEOXHSULQW
LV GRQH XVLQJ D VRIWZDUH V\VWHP  $V EOXHSULQWV RI VHUYLFH








XVLQJ WKHhierarchical value mappingZKHUH YDOXH DWWULEXWHV





$OVR QHZ DFWLYLWLHV DUH WR EH GHVLJQHG LQ $ PRUH VSHFLILF
H[SODQDWLRQ RI WKH PHWKRG FDQ EH IRXQG LQ SUHYLRXV
SXEOLFDWLRQV>@>@

)XQFWLRQV RI 366 DUH GHVLJQHG DQG FRPELQHG ZLWK WKH
VHUYLFH EOXHSULQW LQ WKH PRGLILHG VHUYLFH EOXHSULQW PHWKRG
7KHQVHUYLFHHOHPHQWVDUHGHWHUPLQHGZLWKDVVRFLDWHGDFWLYLWLHV
RIWKHSURYLGHUVDQGWKHUHFHLYHUVRIWKH366IXQFWLRQ7KHQ
SURGXFW HOHPHQWV DUH GHVLJQHG IRU VSHFLILF VHUYLFH HOHPHQWV
EDVHG RQ WKH GHVLJQIRUDIIRUGDQFHPHWKRG >@ ,Q WKLVZD\
VSHFLILF366WRXFKSRLQWVDUHGHVLJQHG7KLVSURFHVVRISURGXFW
HOHPHQW GHVLJQ IRU VHUYLFH HOHPHQW EDVHG RQ DIIRUGDQFH LV
GRPH IRU HDFK DIIRUGDQFH7KHQ FRPELQLQJ WKRVH DIIRUGDQFH
IHDWXUHV FRUUHVSRQGLQJ SURGXFW HOHPHQW LV GHVLJQHG XVLQJ
PRUSKRORJLFDOFKDUWPHWKRG>@7KHHQWLUHSURFHVVRISURGXFW
HOHPHQWGHVLJQEDVHGRQDIIRUGDQFHLVVXSSRUWHGZLWKVRIWZDUH





366GHVLJQ LV WKHQHYDOXDWHG WKURXJK LWVSURWRW\SLQJZLWK
SRWHQWLDO VHUYLFH UHFHLYHUV LQ D UHDOLVWLF FRQWH[W DV SRVVLEOH
([SHULHQFHVDUHWKHQHYDOXDWHGLQDFRQWH[WVSHFLILFPDQQHULQ
UHDOWLPHXVLQJWKHcustomer experience sampling and analysis
&(6$ PHWKRG DQG WRRO >@ $V WKH VHUYLFH UHFHLYHU JRHV
WKURXJK VSHFLILF VHUYLFH HOHPHQWV RU VHUYLFH XQLWV KHU
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H[SHULHQFHV DUH HYDOXDWHG ZLWK VSHFLILF YDOXH WKHPHV XVLQJ
VPDUWSKRQHRUVPDUWSDGEDVHGV\VWHPVLQUHDOWLPH





EXVLQHVV PRGHO FDQYDV %\ KDYLQJ VWUDWHJLHV REWDLQHG IURP
PDQ\UHDOEXVLQHVVFDVHVGHVLJQHUVFDQFKRRVHUHOHYDQWRQHV
IRU HDFK DVSHFW WR JHQHUDWH D FRPELQHG EXVLQHVV PRGHO
DGGUHVVLQJDOOUHOHYDQWDVSHFWV(YDOXDWLRQRIEXVLQHVVPRGHOV
LV GRQH XVLQJ V\VWHP G\QDPLFV WR UHSUHVHQW LQIOXHQFHV RI
YDULRXVEXVLQHVVLVVXHV7KHRYHUDOOEXVLQHVVPRGHOGHVLJQDQG
HYDOXDWLRQPHWKRGLVH[SODLQHGXVLQJDQH[DPSOHLQ>@
2.3. High-level Business Strategy Decision 
$W WKH VWUDWHJLFSODQQLQJ OHYHO DPDQXIDFWXULQJ FRPSDQ\
FROOHFWVLQIRUPDWLRQRQVHUYLWL]DWLRQDQGUHFHLYHVVHUYLWL]DWLRQ
LQWURGXFWLRQ IURP H[WHUQDO H[SHUWV 7KHQ WKH FRPSDQ\
FRQVLGHUV VHUYLWL]DWLRQ DQG VHHN VHUYLWL]DWLRQ SRWHQWLDOV
LQWHUQDOO\,I WKHLULQWHUHVWVEXLOGXSWKHFRPSDQ\JHWVLQLWLDO
FRQVXOWDWLRQZLWKH[SHUWV2IWHQVHUYLWL]DWLRQWDVNIRUFHWHDP
LV EXLOW EHIRUH PRYLQJ IXUWKHU 7RJHWKHU ZLWK VHUYLWL]DWLRQ
FRQVXOWLQJ H[SHUWV EXVLQHVV FRQWH[WV RI WKH FRPSDQ\ DUH
GLDJQRVHG IURP VHUYLWL]DWLRQ SHUVSHFWLYH VXFK DV EXVLQHVV
HQYLURQPHQW FRPSDQ\
V FDSDELOLW\ LQ WHUPV RI KXPDQ DQG
RUJDQL]DWLRQDO VWUHQJWKV DQG FXVWRPHU QHHGV 6RPH
VHUYLWL]DWLRQDSSURDFKHVDUHFRQVLGHUHGDVZHOO
2.4. Integrated Servitization Process 
7KHVHUYLWL]DWLRQSURFHVVLVLQIDFWPRYLQJEHWZHHQWKHKLJK
OHYHOVWUDWHJLFGHFLVLRQDQGWKHORZOHYHOVSHFLILF366GHVLJQ
%DVHG RQ LQLWLDO EXVLQHVV VWUDWHJ\ GHFLVLRQ D VSHFLILF 366
FRQFHSW LV WR EH GHVLJQHG DQG LWV SURWRW\SLQJ DQDO\]HGZLWK
SRWHQWLDOFXVWRPHUVH[SHULHQFHHYDOXDWLRQ7KHQUHIOHFWLQJWKH
SURWRW\SLQJVWUDWHJ\GHFLVLRQLVDOWHUHGVRWKDWDVSHFLILF366
FRQFHSW GHVLJQ DQG HYDOXDWLRQ DUH WR EH GRQH UHIOHFWLQJ WKH
LPSURYHGVWUDWHJ\
5HDO:RUOG&DVH$)XUQLWXUH&RPSDQ\
:H QRZ GHVFULEH WKH VHUYLWL]DWLRQ SURFHVV RI D VPDOO
IXUQLWXUH FRPSDQ\ WR LOOXVWUDWH WKH SURGXFWVHUYLFH EXVLQHVV
FRQFHSWGHVLJQSURFHVV7RS3ODQ'1&HVWDEOLVKHGLQLV
D VPDOOVL]HG IXUQLWXUH PDQXIDFWXUHU ZKLFK PDQXIDFWXUHV
FRPPHUFLDOGLVSOD\ IXUQLWXUHXVHG IRU IDVKLRQEUDQGIODJVKLS
VWRUHVDQGGHSDUWPHQWVWRUHV
3.1. Business Context Diagnosis 
7ZR VHUYLWL]DWLRQ H[SHUWV YLVLWHG WKH FRPSDQ\ DW WKHLU
PDQXIDFWXULQJVLWH7KH\DQDO\]HGFXUUHQWEXVLQHVVFRQWH[WDQG
FRUH FRPSHWHQFLHV 7KH ORFDWLRQ RI WKH IDFWRU\ LV JUHDWZLWK
HDV\DFFHVVLELOLW\DQGQLFHVXUURXQGLQJQDWXUH,WLVORFDWHGLQ
DIXUQLWXUHPDQXIDFWXUHUWRZQLQWKHVXEXUEVRI6HRXODPDMRU
FLW\ EXW LW LV DW WKH ILQDO HGJH RI WKH WRZQ ZLWK KHDOLQJ
DWPRVSKHUH7KH\KDYHDFXVWRPL]HGIXUQLWXUHPDQXIDFWXULQJ
VNLOO6LQFHWKH\ZRUNIRUWKHIDVKLRQLQGXVWU\ZKLFKKDVTXLFN
VHDVRQDO FKDQJHV WKHLU FRUH FDSDELOLWLHV DUH VSHHG DVVHPEO\
LQVWDOODWLRQ SURFHVV FRPPHUFLDOO\ FXVWRPL]HG GHVLJQ DQG
VSHHG\PDQXIDFWXULQJV\VWHP7KH\KDYHWZROHYHOVRIFOLHQWV
DVVKRZQLQ)LJ7KHILUVWFOLHQWVDUHLQWHULRUGHVLJQDJHQFLHV
DQG WKH VHFRQG FOLHQWV DUH VHYHUDO IDVKLRQ EUDQGV 7KHLU
EXVLQHVVLV%%LQLWVQDWXUH
%XVLQHVV FRQWH[W RI D FRPSDQ\ LV GLDJQRVHG XVLQJ WKUHH
DVSHFWVEXVLQHVVHQYLURQPHQWFRPSDQ\
VFDSDELOLW\LQWHUPV
RI KXPDQ DQG RUJDQL]DWLRQDO VWUHQJWKV DQG FXVWRPHU QHHGV




LVD UHDVRQIRU WKHP WRVHHNRIIVHDVRQUHYHQXHVSRVVLEO\E\
DGGLQJVHUYLFHHOHPHQWV,QWHUPVRIWKHLUFRPSHWHQFLHVWKH\
KDYHJRRGGHVLJQHUVDQGPDQXIDFWXULQJDQGLQVWDOODWLRQH[SHUWV
ZKLOH WKHLU ILQDQFH VWDWH LV QRW VR JRRG :KLOH WKHUH DUH








3.2. Product-Service System Concept Design 







YROXPHV DUH IROORZHG E\ RII DQG SHDN VHDVRQV RI IDVKLRQ
LQGXVWU\7RH[SDQGWKHLUEXVLQHVVWKHILUPVWULYHVWRILQGQHZ
NLQGV RI FXVWRPHUV $FFRUGLQJO\ZH QDUURZ GRZQ WR KRPH





VWLPXODWLQJ WR FUHDWLYH LGHDWLRQ $OVR UHTXLUHPHQW
LGHQWLILFDWLRQRIH[LVWLQJSURGXFWVDQGPDQXIDFWXUHV\VWHPVLV
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KHOSIXOWRJHQHUDWHDQHZVHUYLFHGHVLJQ%DVHGRQDQLQWHUYLHZ
RI7RS3ODQ'1&ZRUNHUVDQGKRPHIXUQLWXUHXVHUH[SHULHQFH








$FWLYLWLHV DVVRFLDWHG ZLWK WKHVH YDOXH WKHPHV LQ WKH
KLHUDUFKLFDO YDOXH PDSV KDYH EHHQ UHYLHZHG $OVR VHUYLFH
FRQFHSWV XVHG LQ RWKHU SURGXFWVHUYLFH V\VWHP FDVHV LQ WKH
UHSRVLWRULHV>@ZLWKVLPLODUSURGXFWDQGFXVWRPHUVSDFHVKDYH
EHHQ VWXGLHG 7KHQ D VHUYLFH SRUWIROLR RI VHYHUDO VHUYLFH
FRQFHSWVKDVEHHQGHYLVHGDVVKRZQLQ)LJXUH7KHRYHUDOO
VHUYLFHFRQFHSWLVWRPDNHWKHUHODWLRQVKLSEHWZHHQFXVWRPHUV
DQG7RS3ODQ'1&)LUVW FXVWRPHUV DUH LQYLWHG WR7RS3ODQ
'1&IRUSHUVRQDOL]HG',<DQGFKHFNLQJ WKHLURUGHUV 2QFH
UHODWLRQVKLSVKDYHEHHQPDGHWKHQWKHFRPSDQ\JRHVLQWRWKH
KRPH RI FXVWRPHUV ZLWK XVH LQIRUPDWLRQ DQG FKHFNXS DQG
UHSODFHPHQWVHUYLFHVILUVW7KHQIXUQLWXUHFXVWRPL]DWLRQFRPHV
$V FXVWRPHUV GHVLUH IRU GLYHUVLW\ DQG SHUVRQDOL]DWLRQ LQ WKH
IXUQLWXUH UHODWHG VHUYLFHV D QHZ LQQRYDWLYH VROXWLRQ LV WR
SURYLGHSHUVRQDOL]HG',<IXUQLWXUHVHUYLFH3HUVRQDOL]HG',<
GHVLJQ FDQ EHPRGXODU VR WKDW FXVWRPHU FDQPDNHPRGLILHG




LQ WKHLU IDFWRU\ YLVLWLQJ $OVR FRPPXQLW\ EXLOGLQJ DQG
SURYLGLQJGLYHUVHH[SHULHQFHVVHUYLFHWRWKHPZLOOVWUHQJWKHQ
UHODWLRQVKLSVEHWZHHQWKHILUPDQGFXVWRPHUV,QRUGHUWRNHHS
FORVH UHODWLRQVKLSV ZLWK FXVWRPHUV WKH ILUP ZLOO QHHG WR





VXFFHVVIXO%& UHODWLRQV1RWH WKDWSSCC UHSUHVHQWV VHUYLFH
VXSSRUWLQJ FXVWRPHU YDOXHV ZKLOH SSPP VHUYLFH VXSSRUWLQJ
SURGXFW IXQFWLRQV %HWZHHQ 66&& DQG 6633 WKUHH PRUH
JUDGXDOVHUYLFHFODVVHVDUHSODFHGZKHUHSSPcLVPRUHSURGXFW





3.3. Prototyping and Experience Evaluation 
7KHSHUVRQDOL]HG',<ZDVJLYHQWKHEUDQGQDPHRI³Happiness 





















ILYH IDPLOLHV ZLWK HOHPHQWDU\ VFKRRO NLGV (YDOXDWLRQ RI
SURWRW\SLQJKDVEHHQGRQHXVLQJ&(6$PHWKRG>@ZKHUHUHDO
WLPH H[SHULHQFH HYDOXDWLRQV RI VSHFLILF WDVNV DUH GRQH XVLQJ
VPDUWSKRQHV(YDOXDWLRQVXPPDU\LVVKRZQLQ)LJXUHIRU
WRXFKSRLQWV H[FHSW UHJLVWUDWLRQ DQG VHOHFWLRQ RI WKH MRXUQH\



















FXVWRPL]DWLRQ WDUJHWLQJ VWUDWHJ\ LV DSSOLHG IRU WKH FXVWRPHU
VHJPHQW DVSHFW DV SUHPLXP FXVWRPHUV ZLWK LQWHUHVWV LQ







EH FRQVLGHUHG 7\SLFDOO\ SDUWQHULQJ DVSHFW RI WKH EXVLQHVV
PRGHOLVFRQVLGHUHG3DUWQHUVIRU',<ZRXOGEHWKRVHZKRFDQ














3.5. Second Prototyping and Experience Evaluation 
1RZFRPLQJXS WR WKH VWUDWHJ\ OHYHOSDUWQHULQJ LVVXH LQ WKH
EXVLQHVV PRGHO KDV EHHQ DGGUHVVHG 7R HQKDQFH FKDQQHO
DFTXLVLWLRQVSDUWQHULQJZLWKFRPSDQLHVLVFKRVHQDVDVWUDWHJ\
)RU H[DPSOH VHFRQG SURWRW\SLQJ ZLWK D FRPSDQ\ WKDW
LQFRUSRUDWHGD',<DVDSDUWRIWKHFRPSDQ\UHWUHDWVKDVEHHQ
FRQGXFWHG ZLWK D OLWWOH HQKDQFHPHQW RI VHUYLFHV 2YHUDOO
H[SHULHQFHYDOXHVKDYHEHHQLPSURYHGZKLOHWKUHHSDLQSRLQWV
DUHVWLOOLGHQWLILHGLQVPRRWKLQJWKHVXUIDFHIRUSDLQWLQJLQ
 FRORU VHOHFWLRQ DQG LQ  OXQFK DV VKRZQ LQ )LJXUH 
ZKHUHWKHVHFRQG&(6$UHVXOWVDUHVKRZQ







WKH KLJKOHYHO VWUDWHJ\ SURFHVV DQG WKH ORZOHYHO VSHFLILF
SURGXFWVHUYLFHV\VWHPVGHVLJQ7KHVHUYLWL]DWLRQSURFHVVKDV
EHHQ DSSOLHG WR D VPDOO IXUQLWXUH PDQXIDFWXUHU DQG GHWDLOHG
SURFHVVKDVEHHQGHVFULEHG1RWHWKDWSURGXFWVHUYLFHV\VWHPV
GHVLJQ DQG HYDOXDWLRQ PHWKRGV DQG WRROV VXFK DV VHUYLFH
EOXHSULQWDQGFXVWRPHUH[SHULHQFHVDPSOLQJDQGDQDO\VLVKDYH






VSHFLILFPHWKRGVGHYHORSHG LQ WKH UHVHDUFK WHDP LQ D WLJKWO\
LQWHJUDWHGPDQQHU 7KH IDFW WKDW WZR SURWRW\SLQJ KDYH EHHQ
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